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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve productivity and 
to reduce a manufacturing cost by eliminating necessity 
of forming a mask, removing the mask, cleaning or the 
like to reduce number of steps when manufactured and 
constituting an apparatus for realizing an efficient 
manufacturing method. 

SOLUTION: The method for manufacturing a microlens 
comprises the steps of first previously surface treating a 
substrate 20 (a surface treating step a), and then 
dropping a liquid droplet 22 made of an uncured resin 
from a discharge head 21 on a surface 20a of the 
substrate 20 (a liquid droplet adhering step b). Then, the 
droplet 22 having a surface protruding in a protruding 
curved surface state by wettability of the uncured resin 
or a surface tension of the resin to the surface 20a is 
adhered to the surface 20a. The droplets 22 arranged on 
the surface 20a are cured to form microlenses 23 (a 
resin curing step c). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacturing installation of the micro lens to which the aforementioned drop is made to adhere on the 
aforementioned substrate at least in order to form a micro lens by stiffening the aforementioned resin which is 
characterized by providing the following, and which the drop of non-hardening resin was made to adhere on a 
substrate, and adhered. The aforementioned drop is turned caudad and it is the discharge head in which the 
regurgitation is possible. The substrate base material by which opposite arrangement was carried out under this 
discharge head, the aforementioned substrate base material - abbreviation - a 1 st move means to constitute possible 
[ positioning ] in two or more positions which met in this 1 st direction while constituting possible [ movement in the 
1 st level direction ] abbreviation which intersects the 1 st direction of the above in the aforementioned discharge head - 
a 2nd move means to constitute possible [ positioning ] in two or more positions which met in this 2nd direction while 
constituting possible [ movement in the 2nd level direction ] 

[Claim 2] The manufacturing installation of the micro lens characterized by being set as the place from which it 
separated in the claim 1 from the lower part position of the moving trucking of the aforementioned discharge head 
where the feeding-and-discarding position of the aforementioned substrate to the aforementioned substrate base 
material top is specified by the aforementioned 2nd move means. 

[Claim 3] It is the manufacturing installation of the micro lens characterized by having the resin hold section which 
holds the aforementioned resin with which the aforementioned discharge head was supplied in the claim 1 or the claim 
2, the regurgitation nozzle which was open for free passage in this resin hold section, and the piezo-electric element 
which changes the capacity of the aforementioned resin hold section by the deformation, and makes the 
aforementioned drop breathe out through the aforementioned regurgitation nozzle. 

[Claim 4] The manufacturing installation of the micro lens characterized by having the gravimetry means for 
measuring the weight of the aforementioned drop breathed out from the aforementioned discharge head in any 1 term 
from a claim 1 to a claim 3 . 

[Claim 5] It is the manufacturing installation of the micro lens characterized by being prepared in the position from 
which it separated from the moving trucking of the aforementioned substrate base material which is the lower part 
position of the moving trucking of the aforementioned discharge head where the aforementioned gravimetry means is 
specified by the aforementioned 2nd move means in a claim 4, and is specified by the aforementioned 1 st move means. 

[Claim 6] The manufacturing installation of the micro lens characterized by having the head maintenance means for 
maintaining the aforementioned discharge head in any 1 term from a claim 1 to a claim 4. 

[Claim 7] It is the manufacturing installation of the micro lens characterized by being prepared in the position from 
which it separated from the moving trucking of the aforementioned substrate base material which is the lower part 
position of the moving trucking of the aforementioned discharge head where the aforementioned head maintenance 
means is specified by the aforementioned 2nd move means in a claim 6, and is specified by the aforementioned 1st 
move means. 

[Claim 8] The manufacturing installation of the micro lens characterized by equipping two or more positions of the 
vertical direction with a 3rd move means to constitute possible [ positioning ] while constituting the aforementioned 
discharge head from a claim 1 possible [ movement in the vertical direction ] in any 1 term to a claim 7. 
[Claim 9] The manufacturing installation of the micro lens characterized by having the control means which operate 
the aforementioned discharge head while positioning by the aforementioned 1 st move means and the aforementioned 
2nd move means in any 1 term from a claim 1 to a claim 8 so that the aforementioned drop may be made to adhere in a 
predetermined interval and a predetermined array on the aforementioned substrate. 

[Claim 10] The manufacturing installation of the micro lens characterized by having the control means which operate 



the aforementioned discharge head while positioning by the aforementioned 1st move means diiu uic aiuiunuiuuiiw 
2nd move means in any 1 term from a claim 1 to a claim 9 so that the aforementioned drop may be made to adhere 
only to the required field on the aforementioned substrate. 

[Claim 1 1 ] The manufacture method of the micro lens which forms a micro lens by stiffening the aforementioned resin 
which is characterized by providing the following, and which the drop of non-hardening resin was made to adhere on a 
substrate, and adhered. The surface treatment process which performs surface treatment which adjusts the wettability to 
the aforementioned sheep hardening resin on the front face of the aforementioned substrate. The resin adhesion process 
of two or more aforementioned drops being dropped sequential or simultaneous, and making them adhering on the 
aforementioned substrate which performed this surface treatment. The resin hardening process of stiffening the 
aforementioned drop which adhered on the aforementioned substrate. 

[Claim 12] In a claim 1 1, it sets at the aforementioned surface treatment process. The adhesion field of the 
aforementioned drop and the border area arranged between these adhesion fields are set up on the front face of the 
aforementioned substrate. The manufacture method of the micro lens characterized by performing the aforementioned 
surface treatment to at least one side of the aforementioned adhesion field and the aforementioned border area so that it 
may be fallen by the wettability to the aforementioned sheep hardening resin of the aforementioned border area rather 
than the wettability to the aforementioned sheep hardening resin of the aforementioned adhesion field. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacturing installation and the 

manufacture method of a micro lens. 

[0002] 

[Description of the Prior Art] Generally, as the manufacture method of a micro-lens array, the front face of the 
transparent substrate which consists of glass, a porosity silica, etc. is covered with a mask, minute opening is prepared 
in a mask, and there is the 1st method of diffusing the ion for changing the refractive index of a substrate from this 
minute opening etc. as indicated by JP,62-96324,A. 

[0003] Moreover, the 2nd method shown in drawing 1 0 using etching processing of a substrate apart from the above- 
mentioned method is also used. First, as shown in drawing 1 0 (a), after putting a mask 1 1 on the front face of the 
transparent substrate 10, minute opening 1 la is formed in a mask 11, and semi-sphere-like crevice 10a is formed by 
etching reagents, such as fluoric acid. Next, a mask 1 1 is removed as shown in (hmmgAQ (b). And as shown in 
drawing 1 0 (c), the transparent substrate 13 is pasted up on a substrate 10 through the transparent adhesives 12. At this 
time, crevice 10a is filled up with the transparent adhesives 12, and the micro-lens array equipped with the optical 
surface 102 according to the difference of the refractive index of the transparent adhesives 12 and the transparent 
substrate 1 0 is formed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it sets to the above-mentioned conventional method. Since ion 
etc. is diffused and the refractive index is partially changed, after a mask formation process, a mask removal process, a 
washing process, etc. are needed and all form a mask in a transparent substrate in the 1st method upwards, In order to 
form an optical surface by etching also in the 2nd above-mentioned method, there is a trouble that production control is 
difficult and reduction of a manufacturing cost is difficult. 

[0005] Moreover, since the process control to diffusion or etching is difficult also in which method, the quality of the 
material of the transparent substrate set as the object of a process will be limited, and there is also a trouble that it is 
difficult to use a cheap substrate material. 

[0006] Furthermore, in order to carry out the ionic diffusion into a substrate etc. by the 1 st method, and since it is 
necessary to ********** a substrate by the 2nd method, there is a trouble that reduction of a manufacturing cost is 
difficult too, from each having to use a thick substrate. 

[0007] Then, while raising productivity by the equipment configuration which this invention solves the above- 
mentioned trouble, and the technical problem reduces the man day at the time of manufacture by making unnecessary 
mask formation currently performed conventionally, mask removal, washing processing, etc. in manufacture of a micro 
lens, and can realize the efficient manufacture method, it is in reducing a manufacturing cost. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem the manufacturing 
installation of the micro lens of this invention In order to form a micro lens by stiffening the aforementioned resin 
which the drop of non-hardening resin was made to adhere on a substrate, and adhered, It is the manufacturing 
installation of the micro lens which makes the aforementioned drop adhere on the aforementioned substrate at least, 
and the aforementioned drop is turned caudad. The discharge head in which the regurgitation is possible, the substrate 
base material by which opposite arrangement was carried out under this discharge head, and the aforementioned 
substrate base material - abbreviation - with a 1st move means to constitute possible [ positioning ] in two or more 
positions which met in this 1st direction while constituting possible [ movement in the 1st level direction ] abbreviation 
which intersects the 1 st direction of the above in the aforementioned discharge head - while constituting possible 



[ movement in the 2nd level direction ] , it is characterized by equipping two or more positions which met in this 2nd 
direction with a 2nd move means to constitute possible [ positioning ] 

[0009] By the ability making it able to move in the 2nd direction and positioning. [ being able to move the substrate on 
a substrate base material in the 1 st direction by the 1 st move means, being able to position, and ] a discharge head by 
the 2nd move means, according to this invention Since it becomes possible to make the drop of non-hardening resin 
adhere to two or more arbitrary positions on a substrate efficiently, a micro lens can be easily manufactured by 
stiffening the drop concerned. Especially, rather than the conventional method, the number of processes can cut down 
sharply, and since productive efficiency is also high and moreover has few restrictions to a substrate, reduction of a 
remarkable manufacturing cost and improvement in productivity can be aimed at. 

[0010] In the above-mentioned invention, it is desirable to be set as the place from which it separated from the lower 
part position of the moving trucking of the aforementioned discharge head where the feeding-and-discarding position 
of the aforementioned substrate to the aforementioned substrate base material top is specified by the aforementioned 
2nd move means. 

[001 1] Since it becomes possible to perform independently operation of a discharge head, and feeding-and-discarding 
operation of a substrate mutually by setting the feeding-and-discarding position of a substrate as the place from which 
it separated from the lower part position of the moving trucking of the discharge head by the 2nd move means (being 
concurrent) according to this invention, it becomes possible for that operation of another side receives restrictions to 
decrease and to process efficiently by one operation. 

[0012] As for the aforementioned discharge head, in each above-mentioned invention, it is desirable to have the resin 
hold section which holds the supplied aforementioned resin, the regurgitation nozzle which was open for free passage 
in this resin hold section, and the piezo-electric element which changes the capacity of the aforementioned resin hold 
section by the deformation, and makes the aforementioned drop breathe out through the aforementioned regurgitation 
nozzle. 

[0013] According to this invention, it becomes possible to be able to make minute amount non-hardening resin breathe 
out with a sufficient precision, and to form a detailed micro lens with high precision, since it is constituted so that the 
capacity of the resin hold section may be changed by deformation of a piezo-electric element and the drop of non- 
hardening resin may be made to breathe out. Moreover, since a concurrency can be carried out and the regurgitation of 
many drops can be carried out continuously, productivity can be raised. 

[0014] In each above-mentioned invention, it is desirable to have the gravimetry means for measuring the weight of the 
aforementioned drop breathed out from the aforementioned discharge head. 

[0015] According to this invention, it becomes possible to control the weight of a drop with a sufficient precision by 
measuring the weight of the drop breathed out from a discharge head. For example, the precision of the discharge 
quantity of a discharge head can be raised by controlling the regurgitation conditions of a discharge head based on the 
gravimetry value of a drop. 

[0016] In this invention, the aforementioned gravimetry means is the lower part position of the moving trucking of the 
aforementioned discharge head specified by the aforementioned 2nd move means, and it is desirable to be prepared in 
the position from which it separated from the moving trucking of the aforementioned substrate base material specified 
by die aforementioned 1st move means. 

[001 7] By being prepared in the position from which a gravimetry means is the lower part of the moving trucking of 
the discharge head by the 2nd move means, and it separated from the moving trucking of the substrate base material by 
the 1st move means according to this invention Since the gravimetry of the discharge quantity of a discharge head can 
be performed independently of operation of a substrate, Suppressing decline in productive efficiency, since a 
gravimetry can be performed irrespective of the processing situation of a substrate at any time when a gravimetry is 
needed, a gravimetry can be carried out suitably and adhesion processing of a highly precise drop can be carried out. 
[0018] In each above-mentioned invention, it is desirable to have the head maintenance means for maintaining the 
aforementioned discharge head. 

[0019] According to this invention, maintenance of a discharge head, for example, cleaning of a discharge head, 
maintenance of a state, etc., can be suitably carried out by establishing a head maintenance means to maintain a 
discharge head. In the case of the discharge head especially equipped with the detailed regurgitation nozzle, operation 
moreover stabilized can be secured by maintenance of a discharge head, without reducing regurgitation precision. 
[0020] In this invention, the aforementioned head maintenance means is the lower part position of the moving trucking 
of the aforementioned discharge head specified by the aforementioned 2nd move means, and it is desirable to be 
prepared in the position from which it separated from the moving trucking of the aforementioned substrate base 
material specified by the aforementioned 1st move means. 

[0021] By according to this invention, being the lower part position of the moving trucking of the aforementioned 



discharge head by the 2nd move means, and preparing the head maintenance means in the position from which it 
separated from the moving trucking of the aforementioned substrate base material by the aforementioned 1st move 
means Since the maintenance service of a discharge head can be performed independently of operation of a substrate, 
Since a gravimetry can be performed irrespective of the processing situation of a substrate at any time when a 
maintenance service is needed, Since the precision of a discharge head can be maintained and failure can be reduced by 
the maintenance service, suppressing decline in productive efficiency, adhesion processing of a highly precise drop can 
be carried out certainly. 

[0022] In each above-mentioned invention, while constituting the aforementioned discharge head possible [ movement 
in the vertical direction ], it is desirable to equip two or more positions of the vertical direction with a 3rd move means 
to constitute possible [ positioning ]. 

[0023] Since it becomes possible to adjust the distance between a discharge head and a substrate front face by 
establishing a 3rd move means to position a discharge head in two or more positions of the vertical direction according 
to this invention, the fall distance of a drop can be adjusted and the impact state over the substrate front face of a drop 
can be changed. Therefore, control of the adhesion configuration of a more precise drop is attained and can form a 
highly precise micro lens. 

[0024] In each above-mentioned invention, it is desirable to have the control means which operate the aforementioned 
discharge head, positioning by the aforementioned 1 st move means and the aforementioned 2nd move means so that 
the aforementioned drop may be made to adhere in a predetermined interval and a predetermined array on the 
aforementioned substrate. 

[0025] According to this invention, since many drops can be made to adhere in a desired interval and a desired array by 
control means now, it becomes possible to cope with manufacture of various micro-lens structures flexibly. 
[0026] In each above-mentioned invention, it is desirable to have the control means which operate the aforementioned 
discharge head, positioning by the aforementioned 1st move means and the aforementioned 2nd move means so that 
the aforementioned drop may be made to adhere only to the required field on the aforementioned substrate. 
[0027] Since it becomes possible to make a drop adhere only to the required field on a substrate by control means 
according to this invention, it is not necessary to adhere a useless drop and a micro lens can be manufactured 
efficiently. 

[0028] In each above-mentioned invention, positioning of the substrate in adhesion processing of a drop, optimization 
of a discharge direction, etc. can be further attained at least by [ of the three axes of rotation which intersect 
perpendicularly at least the above-mentioned substrate base material and one side of a discharge head ] establishing 
one rotation [ any ] means constituted possible [ positioning ] in two or more rotation positions while constituting 
possible [ rotation ] around. 

[0029] Next, the manufacture method of the micro lens of this invention It is the manufacture method of the micro lens 
which forms a micro lens by stiffening the aforementioned resin which the drop of non-hardening resin was made to 
adhere on a substrate, and adhered. The surface treatment process which performs surface treatment which adjusts the 
wettability to the aforementioned sheep hardening resin on the front face of the aforementioned substrate, It is 
characterized by having the resin adhesion process of two or more aforementioned drops being dropped sequential or 
simultaneous, and making them adhering on the aforementioned substrate which performed this surface treatment, and 
the resin hardening process of stiffening the aforementioned drop which adhered on the aforementioned substrate. 
[0030] Since it becomes possible to set up more the wettability on a drop and the front face of a substrate freely by 
performing to beforehand surface treatment which adjusts the wettability to non-hardening resin on the front face of a 
substrate according to this invention, the restrictions received with the material property of substrate material or non- 
hardening resin are reduced, and a better micro lens can be manufactured. Here, as surface treatment, it does not only 
stop at adhesion of the surface roughness on the front face of a substrate, the activity degree of the front face itself, the 
active species of ion and others, and the functional group of a hydrophilic group and others etc., but when forming the 
layer which has a different property from the substrate quality of the material in the wettability to non-hardening resin, 
it is contained. 

[003 1 ] In each above-mentioned invention, it is desirable in the aforementioned surface-treatment process in giving the 
aforementioned surface treatment at least to one side of the aforementioned adhesion field and the aforementioned 
border area so that the adhesion field of the aforementioned drop and the border area arranged between these adhesion 
fields set up on the front face of the aforementioned substrate and it may be fallen by the wettability to the 
aforementioned sheep hardening resin of the aforementioned border area rather than the wettability to the 
aforementioned sheep hardening resin of the aforementioned adhesion field. 

[0032] Since a drop stops being able to adhere to a border area easily by making it fallen by the wettability of a border 
area rather than the wettability of an adhesion field by setting up a border area between the adhesion fields of a drop, 



a ^ino surface treatment to at least one side of an adhesion field and a border area according to tins invention, 
and performing surface tijatoent to ^ ^ be suppressed Herej me case 

poor g e r^Il P j2 S only to a border area is performed as a surface treatment process, 

I h dT:S wettllit/only to an adhesion field is performed are included. 

[Embodiments of the Invention] Next, the manufacturing installation of the micro lens concerning this invention and 
Ihe operation gestalt of the manufacture * method I are ^^^aW showing the fundamental process procedure 
50034] ^sic P-ess] of ^ Lion gestalt. With 

m the manufacturing proces ^ ^ is before hand performed to surface 20a of the 
this operation gestalt, as shown in arawin&J. w, *™ cp m i conductor substrate, etc. (surface treatment 

substrate 20 ^^^ZTo^S^^^^ 21 « »*» 20a ° f 3 „ 
process), next, the drop 22 which consists oi non nam s j ^ k . w e drops 

Lbstrate 20 as shown in drawmg 1 (b) - every one --or »*2; K ^;; ^ 6ont P face forme d on 
at a time simultaneously (drop adhesion process) At ft* ton* the drop 22 eqmppea wettability of ^ non . 

surface 20a of a substta.e 2 I so ft*. ™aM me |n ^J^S^S£r5L as shown in drawing (0, 
hardening resin to surface 20a or the surface tensio >n i or non naraen g hardening 

*" S - SS^^.^SSif i Sosetttog resin, i. will hea, and optica. 
[0035] in the above-mentioned process you may f ™ ^ *™*^^^^ a £^ treatment process shown to 

u^g which » "S^^^ <*? -*-* 2 °- r e T p,e - 

surface 20a as surface treatment which raises wettability hv ftts£ ts ft *™1*« ™ ^ vated which were 
atmospheric pressure plasma method ts the ^.^^^^^^^Sd that cost reduction can be 
produced by electric discharge performed to fte bottom of, *J»^^d as the above-mentioned thin 

JSSS S adSn, the above-mentioned surface ; = P r „ces S is g« SS %^*£Z£%&* 

As fte resin made to adhere as S££ES££ 
Zi:^ uZZ SrS"At'S of 'a substrate and . drop may be fte almost 

P^o^on^^ 

reference to a manufacturing installation] next dMffigi, the rectangular coordinate system of X, Y, 

perspective diagram showing this whole ^-^^ index. The Y-axis move 

and Z shown in the upper left of djwmg2 in the followin g ex Pj^JJ^ it mi ^ t be extended on ^ support 

efitu l°eto a SS^'bS 3 1 , and thej-axis mov, — > 50 which j^^'SL^ " 
that it might be extended to a longitudinal d »f 10n ^ ] are established, 

constituted by the X-axis move mechanism 50 possibk >J^^^SS3e of the above-mentioned X-axis 
[0039] The electronic balance 33 which is a B^^J^J^^^^^ ^ 34 which is the maintenance 
Uve mechanism 50 is installed on die * • ^SSSTis^lled in the interior of a stand 

36a ' - d keyboard 

36b are installed in the side of a stand 30. above-mentioned equipment configuration 



~,;io tViA diHer 4? constituted free T movement on the linear guide 41 ]. For example, 

r — a ^ 42 to y shaft — by 

wHnTus made to stop in arbitrary positions, and it is constituted so that it can position. 

S£^ «£mSl 43 shown by the illustration dotted line is carried in a slider 42, and the base material 44 
0041] The rolling . 43 The rolling mechanism 43 is constituted so that angle of rotation of the 
SSSSilS veSTine 7S- base material & to a slider 42 can be arbitrarily adjusted to the interior 
^1^ ^ ande adjustment motor. The substrate support plate 45 is attached on me base material 44. Small 
1 ^£^Aoa is prepared in a front face at the substrate support plate 4 £d£. JJW 
upwiiiis ^ , • t :ii 11Q trated throueh the suction path formed in the base material <kl ror un& 

reason, it is co^teci so ma w * ' extended t0 X shaft orientations throws away into the unilateral section of 
? T.TH nltte back side, i.e., the back end section of a base 

X!£^^S^ ESEL that it can arrange in the position which 
ubSt?suppo^ pkte 45 which carries out adsorption maintenance of the substrate from ^ mojig poking of the 
suostrate support pi according to the X-axis move mechamsm 50 mentioned later. And the 

T T*?u TZo Z 1 S^tS^2^of tbe positions from which it separated from the moving 

f thL foretaSdee (portion by which the substrate support plate 45 is arranged in drawing! ) of the moving 
is set as the torerront eage ^portion uy move mechanism 40 In this substrate feeding-and-discarding 

Peking of*. ^~^ rt w >S pS. f5S « ZZZ "from on the substrate support plate 45, the new 

CCp^ « on ~ ^ Plate 45. Alfltough the delivery work of a 

dontbv the hetaTeons ists of these operation gestalten so that the substrate fi^-^sc^ti^meAanism (for 

the upper part of the : support 32 of a eoup^show tntetn^ Sk^sXi A slid er 53 is attache* in the linear 

dkchafoe head efrS of four smal motors of the small motor (gamma angle motor) for rotation of the 
SSoVSu=e« 

motors and me P""™ 1 * ™ ooeration of the circumference of the X-axis, and rotation operation of the 

circumference »^^^or^op«^ on circumference of X, Y, and the Z-axis, respectively 

circumference "f 3 /"™^^^, Non -hardening resin is held in the regurgitation container 62. 

fflSil f SEt^^S-S-to of me non-hardening resin held in me regurgitation 

ESS SSS, - SSI » - ^^bSS- head controller 6. - the can™ 64 for observation 
LTemgfl^'t'ole position, and the picture on a — . »*^-^£ff&^ rf me V- 
regurgitation posttton of, . tata* MN^MM. me gn ^ ^ ^ 

rCSJ^S* ^ mS^^cl^T for alignment is used in order to photo the a, igM ne„. 
S - fern me moving {rucking of the Y-axis move mechanism 40 - separating - the nght-hand stde - the 



. , , ... , . r; i t u p nn oit; nn n f the side on the support board 31 The electronic balance 33 

electro™ ^^^SStSS^^^ breath out from the discharge head 63 arranged as 
receives m the uppa part, ^™ s ^^7„^ tlliner 33a> md it i s constituted so that the weight of a drop can be 
an ^^™^>™^S^^Ia by setting, and setting to a computer 36 in receptacle container 
£Taft« S ft top for 20oSdnis from a discharge Ltd 63 and measuring the weigh, of the non-hardemng 
33a, after , r ^™ g ^"X " measure the weisht for one drop of drop breathed out from a discharge head 63. And a 
restn for 2000 d ™^Xt^3cient preds on on a substrate 20 by controlling the head drive circuit which 

l^ToS r p ^S Saroening resin which carries ou, the regurgitation from a discharge 

STbaS^ 

[0047] moreover, the left-hand side from whict is ™ ™™ y the moving trucking of the Y-axis move mechanism 
40 -- the head T ^^^^VL oa 34b which puts a cap on the head front face in which the regurgitation nozzle 



mSSCf thTco^osition of the control system of this equipment is explained with reference to dmwmg4 . The 
2? 2 is connect J to the control panel 38 held in the lower part posttton of the support 

u Tifta , «Zd 30 A corHTol panel 38 carries out the control drive of the linear motor of the Y-axis move 
SanLm ^e^gle ^^'^^^^^^^ " 
^Z^^SZZZT^T^l Si an- Samnta angle motor, and me eontto, 

and it is constituted so that the regurgitation oi me unjp j renureitation nozzles 91 are forated in a 

expands and shows a par. of smicmre of a ^^^j^^^^'p2T°fonn^ev^7^^r^ation nozzle 91 , and tire wall 
^ » o?tt,To^s1"f SSSStw sectionals constituted hy the tttin film 93 
fTtltSSS. 92 is connected win, me liquid supply way 94 connected tothe 
^SSX^SSSU the piezo-electtic element 95 has pasted the superficies of the portion which 

head drive circuit 39 is shown in tawing^ .Hero, 

resin hold section 92 ,s «^ ^ttle, ^™ * drawn m m js 

«« from state which was deforming with applied voltage 

r^Ll SSd^tionlz To iti me resin held in the resin hold section 92 is rapidly extruded from the regurgttauon 
to initial sate) nolo section ->t io u, ure . ... • 92 j ncre ases to time of returns of failed 

nozzle 91 . After an appropriate time, the e^e^of restn ™ d ^»o^ » of a resin is By repeating 

voltage which raise voltagt ^orefi~„ SeTomftom each ro^gSn nozzle 91 of a disctarge head 63. Since 
such an operating cycle, "^*^^^^2t even Tan a minimum of 5 nano liter grade, it can be 

sltZ^^t^mZtZofZli 10 micrometers of diameter numbers for die amount of 
^ a Zn Seov^le sam7patt may be made to breathe out two or more drops, and the drop corresponding 

=£Xtr^- £- of this equipment is gained again. 



a -^ *Wp mentioned temperature and above-mentioned viscosity of a resin. 
^^S^XSSSSSSSnSS^ tamgl sends out toe weigh, data of a drop to a computer 36 

of the drop meutioned later, and a computer 36 performs calculation accordmg to 
at the time 01 weigm ihp weicht of a droo Moreover, the substrate feeding-and-discarding 

measurement conditions, and computes the wei ght ot a arc p. ^°;;° f i- d . discarding mec hanism 70 is a feeding- 

ES SLun^ light emitting devices, such as photo detectors, such as semiconductor 
The printed circuit Doara wiucd > ™ » transparent substrate and solar-battery structure which consists of 

takes out supp0 „ p [ ate 45 , after per f orming 

discardmg robo . When the substrate L bmsMng / pro ^, 45 _ d _ ^ nw 

JubsuS Stout « aL"neti S£. storing section, and i, arranges on the subs**, support 

SiSfl NeSwhen moved by me substiate feeding-and-discarding mechanism 70, a subarate 20 is positioned lunffl the 
[0054J Next, wnen movcu u, v-axist of a substrate 20 runs against gage-pin 44a of the couple 

back end section 20 laid on tire substrate support plate 45 (ST2). 

ZZtZSSS ^ *r££% Tc^oufadso^ion maintenance of tire substrate 20, if existence of a 

[Ool^^^^ 

SSSeTS^e^ 

ra057?Sn*rote^ e lTe frl'^Uo ST4 is performed as mentioned above a discharge head 6: 1 move, and 
[0057] On the outer nana, ™ container 33a of the above-mentioned electronic balance 33 (ST11). 

stops to the right above position of receptacle container « a °' f ft regurgitation, the drive 

Next, measurement P^^Y^ne 3 «S atn no Jle of a discharge head, are 

T^'rsT^ S^tionTS, if a measurement setup is made, it will carry out by carrymg out nrnHiple-hmes 
SuJe^ 

of drop is computed within a computer jo ^ 1 1 1). n c another regurgitation nozzle of the 

SSS i> *• -TT^aristimS"^ <° *• ^ng 

on a substrate 20. At this tune you may op » u ± x j move mec hanism 50 sends a discharge 

h^Y^^^^ i ta 

txfnTo^m^ 



orientations a substrate 20 according to the Y-axis move mechanism 40 A drop is breathed out to two or more places 
o?X^rien^c^ng out the step feed of the discharge head 63 to X shaft orientations according to the X- 
£is move meXusm SoTfte? a drop adheres to all the request parts of X shaft orientates, it carries out by repeatmg 
SI operation called discharge in a drop to two or more places of X shaft orientations 1 step feed according to the Y- 
1 rmoTmechanism 40. Here, you may constitute conversely the delivery relation between the X-axis move 
mech^sm 5 andTe Y-axis move mechanism 40. Furthermore, a drop should just be breathed out from a discharge 
h^d 63 n^die P^sZn on the predetermined flat surface of a substrate 20 not the thing limited to the above delivery 
Ration but sent according to the Y-axis move mechanism 40, and positioning in the predetermmed position 
of Y shaft orientation! being performed anyway, and being sent according to die X-axis move mechanism 50 and 
?erformin^ positioning in the predetermined position of X shaft orientations. Thus, on the front face of a substrate 20, 
the dron of non-hardening resin falls one after another, and adheres. . 
mosll If U rck^ving made the drop adhere to the adhesion predetermined position of the drop as which it was 
beforehand defined on the front face of a substrate 20 altogether (ST7), it is moved to a substrate foedmg-and- 
dfscanfrne position and the adsorption of a substrate 20 by which adsorption maintenance was cameo out on the 
sSS will be canceled, and a substrate 20 will be eliminated by the Y-axis move mechanism 40 

fr™ toe sSate support plate 45 according to the above-mentioned substrate feeding-and-discarding mechanism 70 

rOOem Since the moving trucking of the regurgitation mechanism 60 by the X-axis move mechanism 50 intersects the 
movfng ™ckZ of Ae fubstrate 20 by the Y-axis move mechanism 40, it can make the arbitrary positions on the front 
feHf a suSte 20 able to breathe out a drop from a discharge head 63, and can be made to adhere in the above- 
menrioned eZiomZ Moreover, regardless of the movement of a substrate 20, the regurgitation mechanism 60 can be 
Se^dlntiy S acSng to the X-axis move mechanism 50. And since the electronic balance 33 and die head 
SS£^^34 which are a gravimetry means are arranged in the position from which is on the moving trucking 
7Z ^^^giMton nTechanism 60 by the X-axis move mechanism 50, and it separated from the moving trucking of a 
s^ato 8 ^ Even * it is in the middle of the adhesion process of a drop, measurement of the regurgita wagt of a 
diS^ head 63, cleaning, capping, etc. can be performed to at any time, moreover -- since it is set as the position 
from Xh me fekng-and-discarding position of a substrate 20 is on the moving trucking by the Y-axis move 
meSia^ m 40 Soluep^rated from me moving trucking of the regurgitation mechanism 60 by the X-axis move 
mecSsm 50 - the I state of the regurgitation mechanism 60 - proper moreover, a substrate can be delivered smoothly 
and easilv irrespective ofhow (feeding and discarding) 

m0611 fr ^addition if the adhesion process of the drop to the above-mentioned substrate 20 top is completed, a 
ubstriu £h ifl be moved, for example to a heating furnace or the optical irradiation section as it is and ^it will 
nroSS to Z resin hardening process of stiffening a drop. In this case, it is necessary to move a substrate 20 in the 
tfnf where it was made the abbreviation horizontal so that the adhesion state or adhesion position of a drop might not 
be affected Therefore, it is desirable to perform a resin hardening process in above equipment in the state [ having 
canfStut "adsorption maintenance on the substrate support plate 45 especially ]. For example if it is he : case^ where 
Sront end section of the moving trucking of the substrate by the Y-axis move mechanism 40 is ^set as a ubsfrate 
feeding-and-discarding position as mentioned above, it is desirable to constitute so that a heating furnace and the 
onttoa fimdia ion section may be prepared in the back end section (it is the position from which it separated from the 
£g^cSng of S regurgitation mechanism 60 according to the X-axis move mechanism 50 with a natural thing.) 
of toe moving trucking concerned and it can shift to a resin hardening process only in move operation of 
r00621 Nex" with reference to drawing 7 , the configuration of a micro lens 23 of coming to harden the drop 22 and the 
dron 22 deemed of the non-hardening resin which adhered on the substrate 20 is explained. As an adhesion 
SnfiS r r 0 nTf m^ d op 22 on a subsfrate 20, as shown in drawing! (a), it can grasp mostly with the contact angle 
Aete^subsfrate 20, the outer diameter Da of a drop 22, and the height (thickness) Ha of a drop 22. These contact 
ande ^e^an outer diameter Da, and height Ha are determined by the wettability to the front face of the weight of 
n^fhaTdertine ; resin, surface tension, specific gravity, and a substrate 20 etc. moreover, a shock strong against the 
Ide to 3 Ae drop breathed out from the regurgitation nozzle is not made as for restoration of an adhesion 
Station to a substrate 20 - with, in reaching the target, the above-mentioned adhesion configuration changes also 
w^S coUis on speed to the substrale 20 of a drop This collision speed is influenced by the initial velocity of the 
dra 22 ^ when being breathed out from a discharge head 63, the distance of a discharge head 63 and the front face of a 
Strate 20 e te Therefore, the adhesion configuration of a drop 22 is controllable by setting up about all the above- 

mOWlOn mt^er\and, there is not necessarily no adhesion configuration of a drop 22 what expresses the 
configWioJ l of amicro lens 23, especially the configuration of an optical surface as it is. As shown in drawing.7 (b), 



the configuration of the micro lens 23 after hardening changes with the properties of the non-hardening resin which 
* nstiS foop 22 to the adhesion configuration of a drop 22. In many cases, by hardening processing, the adhesion 
cTfig^atio* of a drop 22 is contracted and the outer diameter Db and height Hb of a micro lens 23 become a value 
r^sTectively small a little from both outer diameters Da and height Ha. Moreover, the angle phi of the nm section of a 
m cro len^ 23™d the front face of a substrate 20 may become larger than the above-mentioned contact angle theta. 
m0641 Therefore the configuration of a micro lens 23 is controllable by setting up in consideration of the 
ffi^Sngp before and behind hardening (Da, Db, Ha, and Hb, theta and phi), respectively about two or more 
conditions of influencing the adhesion configuration of a drop 22 as mentioned above. 

mSS] Next wTth reference to drawing 8 , the case where a micro lens is formed ^^P^ s ^ ?°° f ° r 
iauid crvsta panels by the above-mentioned manufacturing installation is explained Much panel field 200a for 
Sn7a HquTcrystal panel is contained in the transparent substrate 200 shown in drawing . Each panel field 200a 
SttSiibsWe 200 constitutes one side of the panel substrate of a liquid crystal panel, respectively In 
SSfidd2(SE screen field 200b corresponding to the drive viewing area (field where a pixel is cons^ted) °f a 
ZxlIZs™panc\ exists. In this screen field 200b, by making it correspond for every pixel of a liquid crystal panel 
iTfoSe a rScro lens opening of the pixel of a liquid crystal panel can be made to be able to condense hght, and 
Z ^^rica^TeXeTf UqL crystal panel can be raised substantially. On the other hand, it is meaningless, even if 
U foZTmtS since it will be arranged on the outside of the drive viewing area of a liquid crystal panel in 
cirrSerenc^field 200c which spreads on the outside of screen field 200b. For this reason, as shown in drawing , 
makTa latere as mentioned above only inside screen field 200b, it is made to harden, lens is formed. 

Sete, in S to form a micro lens, a slash is given to drawing and the portion of screen field 200b to which the drop 

^SS^SSi^SL alternatively on the front face of the transparent substrate 200 as mentioned above, 
tore ^theVeg^tfon position of a drop in a computer 36 beforehand, and a drop is not made to adhere to the above- 
memioned ^SrSmference field 200c, but a drop can be made to adhere only to screen field 200b in foe above- 
men ioned meZcl g installation. Therefore, foe adhesion work of a drop can be done efficiently. In addition in 
drSSs , Estate in foe middle of turning caudad one by one from foe illustration upper part of a substrate 200, and 

^^^IJSJ^!^ of foe surface treatment of foe substrate 210 in foe case of making a drop adhere 
Z Z Sm toof foTuTsparent substrate 210 which becomes foe last from glass etc. with reference to drawing 9 is 
cxnMned ^fo fo opSon gestalt, before making the drop of non-hardening resin adhere surface tteatment is not 
nerformed to borde aTea 210b shown by foe dotted line extended at foe illustration upper nght on foe front face of foe 
l^Zfnt subsSe 210 but surface treatment which raises the wettability to non-hardening resin is performed only to 
So field ^ S men adhesion field 210a for making a drop adhere among foe front faces of foe transparent 
suSe 210 is set up, border area 210b is set up in order to hold a drop interval between this adhesion field 210a. 
men foe ^rop which having set up border area 210b adjoins contacts mutually, it is because, as for both drops, the 
mirrnlpm ofa desired configuration is not obtained by coalescing. 

El Surface u^toe^t performed only to the above-mentioned adhesion field 210a is earned out in foe Procedure for 
Kte Wtol anlS First by applying a photosensitive resist on the front face of foe transparent substrate 210, 
SSoS^ an7a development, it leaves a wrap portion for the border area 210b top on foe 

fronf SeTf a resi^ a^d aTesist is femoved only from on adhesion field 21 0a. Next, after supplying foe transparent 
^^210 taS'cSmbcr of atmospheric pressure plasma equipment, for example activating foe mixed gas of 
ofveTgas and gas by electric discharge, it passes on a substrate front face. By doing in this way, foe wettability 
nfThe front See ofadhesion field 210a which was not covered by the resist but was exposed to it can improve and foe 
^S^to^^dLig resin, such as silicone resin and polyimide resin, can also be raised simultaneously. 
tS^tM^^tc^A from * e front face of me ****** subs^ate 210 is exfoliated or removed^ 
S'Thus ^ foe dTof non-hardening resin is made to adhere by foe above-mentioned manufacturing installation on 
foe front face of foe Lisparent substrate 210 which performed surface treatment only to adhesion field 210a. It is 
made to bSe out at this time, so that a drop may adhere to foe above-mentioned adhesion field 210a. In this case 
eTen if fo S^rtposition of a drop is shifted a little to adhesion field 210a, since wettability is comparatively bad in 
2 ^f^t!r7cr area 210b, a drop adheres to adhesion field 210a to which surface treatment is not performed. 
Mortve - since contacting foe drop which a drop adjoins by forming border area 210b in between is suppressed even 
^S&^^WaJadjoiiiiig drop is approaching rather than foe original setup it can prevent that foe defect 
Lt c^Sce in an adioining drop and the micro lens of a request configuration is not obtained occurs. 
m07M I add alCgh surface treatment which raises wettability only to adhesion field 210a to foe wettability 
^S^^-SS&g resin was performed with foe above-mentioned operation gestalt, you may perform 



conversely surface treatment which reduces the wettability to non-hardening resin only to border area 210b to the 
wettability good substrate to non-hardening resin. 

[0071] In addition, the manufacturing installation and the manufacture method of a micro lens of this invention of the 
ability of change to be variously added within limits which are not limited only to the above-mentioned example of 
illustration, and do not deviate from the summary of this invention are natural. 
[0072] 

[Effect of the Invention] As explained above, according to this invention, the substrate on a substrate base material is 
moved in the 1 st direction by the 1 st move means. By the ability making it able to move in the 2nd direction and 
positioning [ being able to position, and ] a discharge head by the 2nd move means Since it becomes possible to make 
the drop of non-hardening resin adhere to two or more arbitrary positions on a substrate efficiently, a micro lens can be 
easily manufactured by stiffening the drop concerned. Especially, rather than the conventional method, the number of 
processes can cut down sharply, and since productive efficiency is also high and moreover has few restrictions to a 
substrate, reduction of a remarkable manufacturing cost and improvement in productivity can be aimed at. 
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[Official Gazette Type] Printing of amendment by the convention of 2 of Article 1 7 of patent law. 
[Section partition] The 4th partition of the 2nd section. 
[Date of issue] June 4, Heisei 14 (2002. 6.4) 

[Publication No.] JP,2000-280367,A (P2000-280367A) 
[Date of Publication] October 10, Heisei 12 (2000. 10.10) 
[**** format] Open patent official report 12-2804. 
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[The 7th edition of International Patent Classification] 

B29D 11/00 
G02B 3/00 

[FI] 

B29D 11/00 

G02B 3/00 A 

[Procedure revision] 

[Filing Date] March 1, Heisei 14 (2002. 3.1) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The manufacturing installation of the micro lens to which the aforementioned drop is made to adhere on the 
aforementioned substrate at least in order to form a micro lens by stiffening the aforementioned resin which is 
characterized by providing the following, and which the drop of non-hardening resin was made to adhere on a 
substrate, and adhered. The aforementioned drop is turned caudad and it is the discharge head in which the 
regurgitation is possible. The substrate base material by which opposite arrangement was carried out under this 
discharge head, the aforementioned substrate base material — abbreviation — a 1 st move means to constitute possible 
[ positioning ] in two or more positions which met in this 1 st direction while constituting possible [ movement in the 
1st level direction ] abbreviation which intersects the 1st direction of the above in the aforementioned discharge head — 
a 2nd move means to constitute possible [ positioning ] in two or more positions which met in this 2nd direction while 
constituting possible [ movement in the 2nd level direction ], and the gravimetry means for measuring the weight of the 
aforementioned drop breathed out from the aforementioned discharge head 

[Claim 2] It is the manufacturing installation of the micro lens characterized by being prepared in the position from 
which it separated from the moving trucking of the aforementioned substrate base material which is the lower part 
position of the moving trucking of the aforementioned discharge head where the aforementioned gravimetry means is 
specified by the aforementioned 2nd move means in a claim 1, and is specified by the aforementioned 1st move means. 

[Claim 3] The manufacturing installation of the micro lens characterized by having the head maintenance means for 
maintaining the aforementioned discharge head in a claim 1 or a claim 2. 



[Claim 4] It is the manufacturing installation of the micro lens characterized by being prepared in the position trom 
which it separated from the moving trucking of the aforementioned substrate base material which is the lower part 
position of the moving trucking of the aforementioned discharge head where the aforementioned head maintenance 
means is specified by the aforementioned 2nd move means in a claim 3, and is specified by the aforementioned 1st 
move means. 

[Claim 5] The manufacturing installation of the micro lens characterized by the thing of the three axes of rotation 
which intersect perpendicularly at least one side of a substrate base material and a discharge head equipped with any 
one rotation means to constitute possible [ positioning ] in two or more rotation positions, at least in any 1 term from a 
claim 1 to a claim 4 while constituting possible [ rotation ] around. 

[Claim 6] The manufacture method of the micro lens which forms a micro lens by stiffening the aforementioned resin 
which is characterized by providing the following, and which the drop of non-hardening resin was made to adhere on a 
substrate, and adhered. The surface treatment process which performs surface treatment which adjusts the wettability to 
the aforementioned sheep hardening resin on the front face of the aforementioned substrate. The resin adhesion process 
of two or more aforementioned drops being dropped sequential or simultaneous, and making them adhering on the 
aforementioned substrate which performed this surface treatment. The resin hardening process of stiffening the 
aforementioned drop which adhered on the aforementioned substrate. 

[Claim 7] In a claim 6, it sets at the aforementioned surface treatment process. The adhesion field of the 

aforementioned drop and the border area arranged between these adhesion fields are set up on the front face of the 

aforementioned substrate. The manufacture method of the micro lens characterized by performing the aforementioned 

surface treatment to at least one side of the aforementioned adhesion field and the aforementioned border area so that it 

may be fallen by the wettability to the aforementioned sheep hardening resin of the aforementioned border area rather 

than the wettability to the aforementioned sheep hardening resin of the aforementioned adhesion field. 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0008. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem the manufacturing 
installation of the micro lens of this invention In order to form a micro lens by stiffening the aforementioned resin 
which the drop of non-hardening resin was made to adhere on a substrate, and adhered, It is the manufacturing 
installation of the micro lens which makes the aforementioned drop adhere on the aforementioned substrate at least, 
and the aforementioned drop is turned caudad. The discharge head in which the regurgitation is possible, the substrate 
base material by which opposite arrangement was carried out under this discharge head, and the aforementioned 
substrate base material — abbreviation — with a 1 st move means to constitute possible [ positioning ] in two or more 
positions which met in this 1st direction while constituting possible [ movement in the 1st level direction ] abbreviation 
which intersects the 1 st direction of the above in the aforementioned discharge head - while constituting possible 
[ movement in the 2nd level direction ], it is desirable to equip two or more positions which met in this 2nd direction 
with a 2nd move means to constitute possible [ positioning ] 
[Procedure amendment 3] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0009. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0009] In this case, by the ability making it able to move in the 2nd direction and positioning [ being able to move the 

substrate on a substrate base material in the 1 st direction by the 1 st move means, being able to position and ] a 

discharge head by the 2nd move means Since it becomes possible to make the drop of non-hardening resin adhere to 

two or more arbitrary positions on a substrate efficiently, a micro lens can be easily manufactured by stiffening the 

drop concerned. Especially, rather than the conventional method, the number of processes can cut down sharply, and 

since productive efficiency is also high and moreover has few restrictions to a substrate, reduction of a remarkable 

manufacturing cost and improvement in productivity can be aimed at. 

[Procedure amendment 4] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0010. 

[Method of Amendment] Change. 



[Proposed Amendment] 

[0010] In this case, it is desirable to be set as the place from which it separated from the lower part position of the 

moving trucking of the aforementioned discharge head where the feeding-and-discarding position of the 

aforementioned substrate to the aforementioned substrate base material top is specified by the aforementioned 2nd 

move means. 

[Procedure amendment 5] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0011. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[001 1] If it carries out like this, since it will become possible to perform independently operation of a discharge head, 

and feeding-and-discarding operation of a substrate mutually by setting the feeding-and-discarding position of a 

substrate as the place from which it separated from the lower part position of the moving trucking of the discharge 

head by the 2nd move means (being concurrent), it becomes possible for that operation of another side receives 

restrictions to decrease and to process efficiently by one operation. 

[Procedure amendment 6] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0012. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0012] In this case, as for the aforementioned discharge head, it is desirable to have the resin hold section which holds 

the supplied aforementioned resin, the regurgitation nozzle which was open for free passage in this resin hold section, 

and the piezo-electric element which changes the capacity of the aforementioned resin hold section by the deformation, 

and makes the aforementioned drop breathe out through the aforementioned regurgitation nozzle. 

[Procedure amendment 7] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0013. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0013] If it carries out like this, it will become possible to be able to make minute amount non-hardening resin breathe 
out with a sufficient precision, and to form a detailed micro lens with high precision, since it is constituted so that the 
capacity of the resin hold section may be changed by deformation of a piezo-electric element and the drop of non- 
hardening resin may be made to breathe out. Moreover, since a concurrency can be carried out and the regurgitation of 
many drops can be carried out continuously, productivity can be raised. 
[Procedure amendment 8] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0014. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0014] In this case, it is desirable to have the gravimetry means for measuring the weight of the aforementioned drop 

breathed out from the aforementioned discharge head. 

[Procedure amendment 9] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0022. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0022] In this case, while constituting the aforementioned discharge head possible [ movement in the vertical 

direction ], it is desirable to equip two or more positions of the vertical direction with a 3rd move means to constitute 

possible [ positioning ]. 

[Procedure amendment 1 0] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0023. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0023] If it carries out like this, since it will become possible to adjust the distance between a discharge head and a 



substrate front face by establishing a 3rd move means to position a discharge head in two or more posmons 01 uie 

vertical direction, the fall distance of a drop can be adjusted and the impact state over the substrate front face of a drop 

can be changed. Therefore, control of the adhesion configuration of a more precise drop is attained and can form a 

highly precise micro lens. 

[Procedure amendment 1 1 ] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0024. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0024] In this case, it is desirable to have the control means which operate the aforementioned discharge head, 

positioning by the aforementioned 1 st move means and the aforementioned 2nd move means so that the 

aforementioned drop may be made to adhere in a predetermined interval and a predetermined array on the 

aforementioned substrate. 

[Procedure amendment 12] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0025. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0025] If it carries out like this, since many drops can be made to adhere in a desired interval and a desired array by 

control means, it becomes possible to cope with manufacture of various micro-lens structures flexibly. 

[Procedure amendment 13] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0026. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0026] In this case, it is desirable to have the control means which operate the aforementioned discharge head, 

positioning by the aforementioned 1 st move means and the aforementioned 2nd move means so that the 

aforementioned drop may be made to adhere only to the required field on the aforementioned substrate. 

[Procedure amendment 1 4] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0027. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0027] If it carries out like this, since it will become possible to make a drop adhere only to the required field on a 
substrate by control means, it is not necessary to adhere a useless drop and a micro lens can be manufactured 
efficiently. 

[Procedure amendment 1 5] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0028. 
[Method of Amendment] Change. 
[Proposed Amendment] 

[0028] In this case, positioning of the substrate in adhesion processing of a drop, optimization of a discharge direction, 
etc. can be further attained at least by [ of the three axes of rotation which intersect perpendicularly at least the above- 
mentioned substrate base material and one side of a discharge head ] establishing one rotation [ any ] means constituted 
possible [ positioning ] in two or more rotation positions while constituting possible [ rotation ] around. 
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1 

W * n uvXwJJiggBT'&o-C, 
UMBefcHJ^y K*rlOTE«l*lfttSEJ6-f*** s P*JB2 

Bo 

lfff*£3] 1 Xliffit** 2 t*>l^X, fWsBSt 

Sct^afci-SW^aui/XroJSitigBo 
it^Bo 

JSK*5V>T, WIEBtfib-^S' KSrft^-f SfcfcW^s/ 

£fi§ x X V * 6 r t t -f 6 4 9 p u v X <£> 

tt, fltIia»2^lti^SI-«t!J*^$ix5WBEeiai^y K 

^SjSSSwT^iBT'foo-c, WIE^i^ij^ai-J; 
fltffe-f 6 m 3 »IM £fii v > S r t £#® t +■ €> 



(2) 2000-280367 

2 

*a uyXo§aitI£fi 0 

EWtW**** J: 5 lis WI5^ 1 ^ft^a&tfiwsa* 

[»#JSio] »*3fii*»t>fll**9 4-eov^iiA» 

10 ftf$t5ipl:« WIEfSl^»)¥a&^SiIlEm2»«) 
#at"J:9tefift«)L«:*sc>lW1BetW^s' KfcttflsS* 

X^fflit^Bo 

u>X£fl^&-f £-^f * p U^X<D®ijg*fcT*foo-C, 
flWB*K± L fc flWE«« SrSMfc $ * S »»SM£r 

[ffl^i 2] iic*jv^, saiE^s^ax 

W^p i^^XcoSSig^feo 
[00 0 1] 

[0 0 0 2 J 

feir UTf±, 62-96324 ^^icBB^^tl 

T V >5 J: 9 7 ^ *?2>1LW. *s V * *i >L frb W 

T> r©fJt/Mllpa»t)*K(0JBl>r**R*.6fc»o-f^ 

[0 0 0 3] ±E3Ef8fei:H:»J«w«tE03iyf-v^ 
Ml^ffli^il Olz^f ^2(0^^£tfflv^e ) ^^T^^ 
5. S-f, 1310 (a) (d^-fj;?^ S?qStel0C0 
^S±l--^^^ 1 1 ^IS*tfc^lc-7^^ 1 l \Z.W>hWi 
O 1 1 a fc^J&U 7->l^^xyfy^|:J;oX 
^^(DDDJfR 1 0aSr^fiK-fS„ Hll 0 (b) lr 

«t b 1 1 SrK?*-f 5. * L"C> El 1 0 

50 ( c ) lr*1-«t 5 fcaW«*ffl 1 2 LT^WSffi 1 



3 

3«ratKi ofc»#i-s. z.<ok*. Da»ioafcr±» 

W»*Ml 2#ft«3*U 2tS?SStSl 
[0 0 0 4] 

[0005] *fc, v^n^&lwtev^-ctlfl:*^^ 

£>o 

[0006] Sfcfc, Sio*fewSfirt^t> 

[0 00 7] *CT*»W«:±EWH^4:#Pa:-**6t>W 
£jgtt£fa± it* (-Kit =» * h £ fc 

[0 0 0 8] 

K^WIE*l*fPli:^-r5flft7K¥^2*[pll^ 

[0 0 0 9] CO^WICttLff, «tR$«F#:±^«««: 
«Sl»lb*ai-±o-CSBl*lRlfc»«iS*. imfctbl* 

*fc, tttb^y H*JB2»«*afcJ:o 
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4 

»as*ftv^fc», » Unfits* ^W^UHtoA 
[0 0 10] itaWfcfci^ lltJlE»£$ft{*:±-(D 

[ooil] c<&38»ii;:,fc*itf % £K^|6»tta^JR 2 
»lb#afcJ:6a:m^2/ WMlBIOTSttt*^ 

[0 0 12] ±K#»Mfcj3V^-C, IWBItB^y Ktt, 

[0013] z.<Dftw\^£ntt. tf^sm+ommzi: 

[0 0 14] ±fB#38Wlw*5l>T. WEttm^ K*>fc 

40 [0016] ^<o*«fc*j^r, irfasas'j^a^, 

[0 0 17] ccD^P^|rj:ntf, SSS!l^¥a«m2S 

iwg3!Jt b^^TV^5 ^£l-£9> W&<n$iftt 
50 a*MS* 5 i^St-tt5WF*l-*3V^TH[ft, SS^MUtt 



(4) 

5 

$*<D<6;T£»SJ boo, fifl^££i§:i:i^lffiLTiS 
[0 0 18] ±E4M&Wfc*5i^T* mJEttttJ^y KSr« 

[0 0 19] K<fcftffs ehtii^y K*r 

tftlB^y HoW, etu^y K^ft^fcioT^ ettu 

[0 0 2 0] £tf)38WU:*5V^ WIB^s/ Kffc^R 

[0021] zommzxtiti. »2»tt^a^j;5W 

[0 0 2 2] ±E**Wt-*5Wt, flfrtanta^y K*± 30 
[0 0 2 3] COHMIwJiixtf. ttffi— > KSr±T*^l 

omScottSi^-fi®^ fc-f 6 % 3 ^ib^a^rg: 5 r h 
fcj: !K stags' KiSffi*ffit^FaogE«IS:SSS'rs 

[0 0 2 4] ±IB#*WI-*5V>T. lMHB*«±lwfl{rlB» 

fclfflEnfcffl^S' K*»f*S*S»J»^a«:<ix.Ti^r 
[0 0 2 5] ^<D|8Wfc:,fcixtf* fW»*SfcJ:oT#* 

[00 2 6] ±E#«WUl*5l^ flftlESte±Od&B« 50 



#[H 2000-280367 

6 

[0 0 2 7] Z<n%W\zl:tit£ y WflWftfcJ: 5*«± 
[0 0 2 8] ±E#»MC*5V>TB. ±E^a6K3c» 

[0 0 2 9] *3BMcD-r>f ^DV>Xo»JS*ft 

■ 

[0 0 3 0J CWJBWKiHtf, **Hc*Ki©*ffiJ:lw 

[0031] ±ib#5swi-*jv«-c x flaia^ffi^aisi- 

[0032] ^©5iB^irj;ix«, mmnttmmftomz 



7 

[0 0 3 3] 

[00 34] [g#Xf§] El 1 ii*Hi6^^osSjggm 

1 (a) l^1-«£5l-. -fy^yt^ 

& x ^<*SS^^^^*^>StR2 0OSB2 0 al^ 

^S^S4:ffi*t (^B&MXil) o ®1 (b) 

\C7jk-tX 0 S4£ 2 0 <^^E 2 0a ±ICPtffl^ ^ K 2 

i {zxvT^mtmmfrbtizmmz 2 sr-ofo«i 

}jS#*xa) o S&2 0^12 0 a±|C 

II, SB 2 0 a |C^5*^b«flg0^ni4^*S!jb^ 

^fctIS:ii«2 2^ft2)o ^LT, Ell 
(c) (CtjH- J: 5 S«2 0^gffi2 0a±l^!^ 
ftfc^2 2£Wfc£i*\ ^^Dl^yX2 3l:Mt 
5 (#fJ§g^texg) 0 r^S^, ^i2 2(Di<Ml^ 

[0 0 3 5] ±ieXSi-^V^T, Hi (a) l~^H"SB 
«k3lXg^LrH> S4K2 0(O^B2 0 a C0f§tl,ttg# 

S^f t y&(//7 Xv4 (^ffittS^iS 2 0 a 

i^Tfr 5 JS*mi- J: oT4 Cfc^y X-r^gtt^^ £SB 

2 0a (ri»+*jEC/E^?X^ffi^*t»4 * fc, 

[0036] 44b\ ±e*ffi*aaxe»^i" bt*w* 

S(7)Oftffiis#5>ix6^"C*titf. StR2 0<a3EB2 0 
[0 0 3 7] ±lB*>i®$£ LTtt*£i*-5$flg&U^& 



(5) 4#gB 2000-280367 
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[00 3 8] [WHtU B2 75£B6«:#RBL 

^"TX, Y, Z<Di£^ffi®^S:*tt»Si:LTffi^5o 
*S»fctt* »*3Q©J:««3 1±fci3V^T*Ml*rtl 

«I5 0i, x*»IWH(l5 0i:ioTtt*ftfc 

[0 0 3 9] SB-&3 OOrtWfctt:, £fS&3 l±Kl*HO 

T±GX*MMMMft5 oo«neisitH^st«)& 

«*3©»3 3#W*Jt, *fc, XNfMHIIf!5 0 4)£ 

3 4*SR*Six-CV^5o *«r»3 l^±^R*Sixfc 
20 ±BHHttt±fl*ge£#/<- 3 5 fcioT«b*iT*5 

3 6 , -=e~* 3 6a, #— K 3 6 b i&SRB 
£tlX^h 0 

[004 0] El 3 tt±E««*fillK*5lt 6S«r* 3 1 ± 

4 011 Y«*[r»w 2 *O^T>f K^t»*fc!l-r 

#>r K4 1 y~r#-r K4 i±ic^!!?g^ic:«^$ 
30 nfc*5-r^4 2 t«H!;t-ci^ 0 y^r^K4is 

HI-J:oTY$i^^t::^7-r^4 2^^ib^^r, 

[0041] ^y^r^4 2fcttH^HT*^ia*KttMi 

4 3^»t*h, :0@feii4 3±^3£«f#44asH 
feZhX^bo Ete««4 3 ttrt«»fc 

^y^T^4 2fc#-J-6X»(*4 4 <0&j£|ftfl !) tf) 

It 6*1, ^<QBlPH:3E*#4 4rtK»**Jxfc«Rgittl8 

LxmB u^m^mm^m^tix\^ 0 :ofc 

ft. *«X»«4 5OaB±fcS«2 0«:»«««fT?# 

4 5©-ffl9» (H*©»dKBY<*^rtUMK, i-ftb 
50 TiTt>*V^tt»tUfl , t>+6fc»0*Tfrt>*yr4:** 



(6) 

9 

[0 0 4 2] Ytt&ft«M£4 0H, 

tv>6o *HiS^ffi"e^ Y$4^KmiS4 oicj:5Sfi 
^t«p« 4 5 co^iiMK^^SSiffi (0 3 iciot >TS«I$ 10 
tR4 5*EB**tTV^6«4M fci«»*ffiB3JS»S* 

(«*tf^*9-ao*2xh) Wot 

[0 0 4 3] Xtl»ffil5 OtCfcV^tt. EI2|C^ 

3 2 0±ffllC««HSSiXfc3 5^5 lifim 20 
3 fc^-f J: 5 lwY*HMWI#M 0 ©±*lC*5V^T-t©# 

5 3Hty-r^fW K5 2 i*7>f ^5 3«w«/8£;h,fcy 

[0 0 4 4] ^5 3iCttetffl»#6 0<D^y 

gg{5 6 1 tf$J& 9 - y KWtt» 6 l irefcUJ 30 

y K6 3^gf$jxtv^o KSSS8R6 l lc«±T 

(zW*-*) , Z ttiJB 9 OElteffl 

ffc z ttJS 0 <£I£J»1M1^ Xtt^t)«oiHlBtt^ Y*h^ 

S§6 2tt±T*rpHC»ttt?t5t fctiw, X, Y, Z$ft 40 

etta««6 2ictt*»b«flg^ttS$nxv>So tttu^ 

5/ K6 3 tefttffi^SS 6 2rtlwJR*$iiT^S*8Wt:«lIB 

[0 0 4 5] *7>f ^5 3Ktt±f2^y 

StR2 0±<Altf££&#U aitt^y K6 3^BtHM4« 
*«^SfM£K^«T7W^>'hffl*/7 4 7&%ftW4 50 



2000-280367 

10 

4<&±#*>&»S£tttE4 5±©3&K2 0*r»K-x?#5 

20<DT7>ry>h -v-* 4 <^£«& LT&K 2 

[0 0 4 6] Xtt^»t8»5 OUlifcefcHJ^s/ K6 0<O 
&®&9&<nm.T&mx*3hoX. Y$4»ib^*4 0O^ft 

»fc*rt*«3 3afc»*U H»*H-C*i-J:5^E 
■ SUfceta^y K6 3*»&ttWSh,a#*fc3tt#« 

3 3 a fc-Cg»+, «M<0fi**»rC* 6 «t ? fcfcjft 3 
frT^S, -fftfr*>> ttffl^y K6 3^e>a:W$ix6« 
«-*^S*SriBJ«+6fc«>lw, gtt^«3 3 a^lC 

fl^tf2 0 00*^«»«:a:ta^y K6 3A»6S*t, 

^2 0 0 offift<D%mtmffi<o&*%mj£:L±'&, => 

^aS^^TStffl^y K6 3d»6ettii"r<5*Rfb«J!B^«E 

[0 0 4 7] 4fc, X$4$li«5 0l:i:Mffl^yK 
6 OcD^lhftteOKT&BXfeoT. YiMffii4 0 

V^«5o :©^5'Kfirt s «yh3 4l4, Qtm^y K6 3 

z>£5\mi&£titc?y-~yy&3 4 a a^jsai 
T*^t j: 5 iwPtm- y k 6 3 ©f*«B*fcefctHy 

d>4v> J: 5 ic-rsTt^lc, etffiy X^o?g^$ixfc^y 
[004 8] ftd, *3SB^W®^tto«^lrov^TSl 

4Sr#fl8LTHW-r-5o 02|:$t3Vfc p ^3 6» 
5B-&3 0^*3Jt6*«p«3 1 ^T^te«l-flXS$tifc»J 
«3 8l^jgi§ixTV>5o ®J»3 8ttYtt»tt«« 

4 0<oy^T^~*XU 5 llltettl1S4 3(0 0 A3S**~* 

xtt^i!i^«5 o^y^r^ 

mzti. ztib&z ti^tifflfflmm-t ^> <t 5 ^ ^ 

[0 0 4 9] ttHJ^y K6 3tt«PJ««tt3 8^«gK$tlfc 
K6 3 0»3ft^)-SBS:l£*:UT*i"t^ s H5 (a) T? 

fe^o etm^s/ K6 3ic»^y KSffii^ttftoetwy x 



11 

jaSftTl**. «BglR«n9 2ttti:Ul»«6 2tC«»R$ 

ioo5o] ±m^y h*mm®8&3 9frhmmztiitm 

W)iS%-tt® 5 (b) 3 fc#o"0* 5. 

Cm >/fjf ^ 9 5 0>^K <fc o T^flglR^SP 9 2 tt^tt 

KU *tfti|&tt9 4^5>«flB^«JSB4X*»9 2^3l#ji 

T) »IBIR*S|J9 2^a4rfiT**6^T, StflBK^ 
09 2^|ClR^$tLTV^«tflg^P±ffl/X/W9 l^e>A 

u uvxjcM/ct-siSiS^^trt^v^ ^«^ptta 

*W:±E**H«ni«EEV h , S^m/EVO, BJRTft^ 

[0 0 5 1] ftltm 4 £#fil UT*«BO«J»*«E^« 
J*S:R0tt-5o ±lSODia*«6 2{C«mgft6 2aS 
t/3tefttt6 2 b^Dttttbft, Cixe><0ili£ft6 2 a 
Rtftt£tf6 2 btt-tix-eHti:ta*«6 2rt©*Wt« 

BwjaaatwBftSrWKva^^ h e 5 na^-f 

n-* 3 6«fl3y 5^&5^fc«fJ9B 
if«irS<J^TiiS:^»J«Ifg-&*-^y KSB»li]&3 9lr 
Ke«F@»3 9 tt±EO«JJB^ffiftXtf*!rft 

[0 0 5 2] ft*5, g|3^-rtt^ff33tt^i-5 



(7) 1*12 0 0 0-2 8 0 3 6 7 

12 

lwS<5l^T, Stt2 0i^-f5«ia^TLTS«2 0 

5 ±A^#» Ufc 0 «ffc*3HR 2 0 £2«£ft;f£ 4 5 ± 
[00 5 3] El 6 «*^H^SfPW*StE 2 0 (flftia^ 

- hA**rfir5*\ #VM*Kfc*K£»te4 5±K«cg 
20 te*#asfifc£1-5i, =»Vlf^-^3 6W:±|E(DSte*& 
ftt£4 5±td*Q ! 31^^ffi2 0*Sfc < 5t$tcttSfi2 

«i«d^«t5WU Steifift54 5±{^EB+^> (ST 
1) . 

[0 0 5 4] S*Ri»*E4 5±lJ:«fflSHfcattE 

2 0l:»lt, H3K*-rX»*4 4K*9«"»tb*ifc 

-#(Ott1t«fcftfcr>4 4a|c:3ifi2 0(7)«*B« (Ytt^ 

30 jE^tittNM) AS^#afc6*"CJKE*»«*7 0^J: 
^»^§:ti:J:oT, S«2 0^ia*^^ti5 

(ST 2) 0 ^(D^ StR3tl«tR4 5tt«tR2 0O#^ 

[005 5] ^ ««**f«4 5±[c:««pSnfc*tE 
2 O<0»»*:jE»0fc<0 (Wit If, ««2 0<o«48«^ 
Y(*ia*r*»IS. *V^B, S«2 0^filj«Si5 (Ytt 

fcfiofciJBB) ^Yttt¥fft-^6S**^) ld*5J: 

(ST3) 0 

40 [00 5 6] £ £>l^ 3^^-^3 611 77^^ 

6«fi2 0±OBU*fttt«t«-*-*-S (ST 4) . 

[0 0 5 7] — ±1B©J:5IJ:ST1**5>ST4ST* 
tffit>h,X^Z>®\^ nttil^y K6 3 Ht±B«-T-3cff 3 
3^glt^S3 3 a ©iE±tt»4-e»ttLTffJti-5 

(ST1 1) . ^1^, PtWElft, Pttti^ttm^s/ K(D 

igib^#> nttB^^ K^fttayx^oasijx-^^t*^ 

»J5e^5^-*^n-K4:tfV^ (ST12) , ftfeZti 
50 fcQtffiy XywSrSRL (ST 13) , 1^33^ 



13 

T (fcOMb) (ST 14) o Z<D£? 

»\,*xmito&tonft*&iK® (««jx.«2oootai) m 

JftLTft^ (ST 15) , B^ff3 3KT*rt-*«3 
3 artfc*4ofc*Wk«»^**4:aiS+5 (ST 1 
6) o ^LX, ZOMfeMm^ 3 6fctei£ 

tf*tius*i3 (sti 7) o wi^ioT 
fr&m&L (st is) % ttK**s**<ottai^x/i/3js 

[0 0 5 8] ±e<z>*Mi#i*Ti-S i s GfcttiHM* eon 

StE2 0±<59Ptm«^gB^HI-»»t (ST 5) , 

* 0 cot* . **oettu/X/i/S:w«Ficttfp$*-rfc 

#2 0 4rY$4^^1i^^, X«»»««5 OttCtffi^s/ 
K6 3 SrYtt^fRjI-iHO *3&Sfe. Sffi2 0^S±^ 

ew^^-c*«*#*r**'rv>< (ST 6) 0 Y«tf£ 

»««4 0St;X«l^iilttt#!5 0(O5it)^)®f^ 
Ytt&IWMM 0iaoTSS2 O£0rS<BY*ll£l&l<& 

K6 3«rX**lpU^x^^aitl L^^bXW^ffi] 
<0*»B3r WftiJJSrefcffl U X#^fai^T<JD0fSfflff 
iwtt«^##LT^5>. Y«l#8f$*4 OKJ: D 1 

^omft*&*>Mvn?o zzx\ x w»mm 5 0 1 

ivfftt-LTfc, Ytt^ib^*4 OlCjz^ii^tlY 

»«9ff 5 0 Ic: J; 0 SI?>ixxtt*i6i<03T^4:BT*^i:tt»: 
c £1- J: ox, S« 2 0 <nffife<D¥ffi±<n 
iSLW^X^m^y K6 3^e>JSjS^ti:UlS*xHtf iV\ 

[0 0 5 9] m&2 o<nmm±<o^#>i£ftt>titcmffi<n 
tf%i-fe{m\z±xmffi&tt%zittc c t st^b^s t 

(ST 7) . Ytt»»««4 0lCj:oT«ffi2 0HS« 

7 oiaotsfi^fi4 5±a>e>a#£*x*> (st 

8) 0 

[0060] ±fa^Si-*5v>Ttt, x*M»lbttMS 50C 

<t a &tma* e 0 co^kskii y m&mmm 4 0 k «t a 

S«2 0ttfcft&Bfc£^LTl>5fcfc, g«2 0<O:g 
HiOfiESOttmcqtm^y K6 3^e>$j8S:P£tti£ 
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ttBBflU^ X*4^K«*5 0lrJ:oTqtffi^*6 0* 

oicj:5P±ffiffi*6 o<D®m&&±xhix. as 2 0 

W3 3, VfiftzL-y h3 4J&*EB£*lTl>5*> 

6 3?)i£ffi*!^«ij^ *y-~^$\ *^ytr^4 

Y«^tt**4 0lci:6^»a»±X*)oT, X«HMb 
10 ftfts 0lw<fc5«:ffl«*6 0O«HftaK^fe^ixfctt1K 

t Oft*) £ff5c£#T*£-5 0 

[0 0 6 1] &*S, ±|S(DStS2 0 ±^<DftM<Dtt%tJL 

t> 0 S«2 ott««<o##ttffi^#*teaic 

£fc##*Li\ 0Utf. ±5*^J:5I-Ytt»«i«fl|4 

Kit, Y<*»ft««4 0O»»»fPo*J2iT«flBWfcX 
[0 0 6 2] H7Sr*fi8UT, S^2 0±ir>W# 

ffi2 0±^l2 2<Dtt%Mftt LXIi, 0 7 (a) |C 

tt£ b ir, 1^2 0 0h^i2 2^) 

S«2 0(D«[Siw^5fBntt^^i-J:o-C»3e$n 
6 0 ttffiy X^bftbtil$ixfcffijS^a«2 Olw 

ttffi^y K6 3^e>fttWSixfci:*o»}K2 2^ 

pti±i^ jy k 6 3 1 a&K 2 o <r>mm t co^m^ x\z&mz 

ff9CtlcJ:oT, M2 20#fft»t5:t 
[00 6 3] M22 ^oi/y 

l*A-fL<>4v\ H7 (b) lo^-T<t5l-, ffiB2 2^ 
50 »/tt5*«k«tt<o«ttl:iot, Wkftc^^o 
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teiRSSU -^M^p 1/^X2 3C9^M£Db&tfift£Hb 
ll^lC^tfgD a &tfiB£H a J: 9 fc-tit-Ph^T ^$4 
tetwfcS 0 ^^Di/yX2 30^*«i!S2 

10 0 6 4] Ifctfot, ±W,(D£ p{Cfgr^2 2<D## 
(TM^Mt (DatDb, H a £ H b . 0 £ <f> ) £#J* 

10 0 6 5] *U:, B8*:iWRLT* ±B»3g36»cJ: 
ot*fi^*/^^aWi«2 0 Oil^^uyX 

OOa^^lx-CV^o ::<DSW£tR2 0 0O£/* 

*/Mfitt2 0 0 a 11, ^rix^fixJSft^^^^^^^StE 

6o nO*a«BiH*2 0 0 bfc*SV^TB, f&S'^Ka 

H jRfcfcitJS WTW^i/y X«r»rt-J" 6 - fc K ± 
oT, JKft^*A'OlB*0|l!P(8fc3t*:ill*S** Jftft 

X$iiM2 o o b©*mHJ:jK*6HBBtB*2 o o 

E*T*fc£ 0 w(Dfc». H 8 X**Btttt 
2 0 0 b^rt«l-^*±E^ J: 5 S 

0 0 b^SB^SrHlwWjSSrJfibT^-to 
[0 0 6 6] ±|£(D £ 9 CiI^SP>fllS 2 0 0 (D*ffi 

±ie^ffl^ac2 0 0 clCf£j£}fi£tt*£^Tx * 
T^mm®, 2 0 0b (0*^*«Srf+*S*S J: 5 r. 

?ZbtiiX*£Z>o 4*5, H8^*3V^"Ctt, StS200(O 
[0 0 6 7] B9St#ISL-C, H7*t£i!frh 

T*»Lfc«JMK*2 1 0 bt;itt*ffiftffl£l6£1\ 
gj$2 1 0 a ©*K*«ft«IBJw»+5»Ktt*:fRl±S 
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